Effects of ATP on various steps controlling the rate of oxidative phosphorylation in newborn rat liver mitochondria.
Preincubation of newborn rat liver mitochondria with ATP increases their state 3 respiration rate [J. K. Pollak (1975) Biochem. J. 150, 477-488; J. R. Aprille, and G. K. Asimakis (1980) Arch. Biochem. Biophys. 201, 564-575]. To determine which reactions contribute to control the rate of succinate oxidation with and without prior exposure to ATP, the effects of inhibitors specific for various reactions were studied. The adenine nucleotide translocator does not control the respiration in newborn more than in the adult mitochondria. The supply of reducing equivalents to the respiratory chain is an important step controlling the rate of oxidative phosphorylation by mitochondria from newborn rat liver, especially after preincubation with ATP. On the contrary, titrations with oligomycin show that the preincubation with ATP markedly decreases the control exerted by the ATPase-ATP synthase complex. That the rate of ATP synthesis is one of the steps controlling the rate of oxidative phosphorylation in newborn rat liver mitochondria is in striking contrast to the behavior of adult rat liver mitochondria. Other differences include a greater permeability to protons and a marked increase in sensitivity to mersalyl, indicating an easier accessibility of the proteins involved in oxidative phosphorylation to the thiol reagent.